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aaj<j ^ujJj tpjiill i«icg <isjni d/^Liii C^> l^liiuj <J^<J yiijisLo ubj (ytxt isjj isjaill dAall 

♦HUarj LLfii jAqj ygJUl <U ■! J 1 } ■■' 
9 a iJj < I j 6 j 6 ^ jisloJI yriol l (jujj ^>iil<) II isioii «|5lJ£ jiiUI ($.a.a Vdliir djc^LOJ Ja Vila Lo 
Ijxaig *()1\sj do j Q^kll isia <jajP 0<jWI jnM i^liiilo uUi Qjrvf curLoif I lx> lx>i idjg*uc ojjii^ 

.£3L©_n ill isia lo (pjill isiic jppj isuJI j f \ 1T1 II dojcj 0' IV , ' 11 ^' 
Iqsp LoJ LoJb ;g/)ill liuijJ d pj 1 h II islqjj */xla3 11 oil 
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aliA ^ 3L«jIWl ublj^ littt j4SVl >» <&****! A^jj J**j Aa^ IpUauwl ^ JilS^ jSUj &«» 

Au*^ fcjijN > V-b 31^) jj£ ju 2U>3 SjU* AlbJt «4jtftf A<o> Al jlJj U4 itffejj ji <AiU*i ^ Au*«a 
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Id ^tai VI ^tb a2jjUI o^j .Sea Snake jauII jLaj JI* 
Liu'l Jaiola*. VI {Ml** US * Aic diUulj AA^L^Ailil^ 

U^j j-i^l ^'>«r J1 jnii-T.Tl dJUa/'j >>fcJl JjJ-^ -Ul^J 
la^lai'VI jSlCu IdSLfcj t( fj&Sh Aj^kJI oLa^bwJI y4 

♦ A-^^iWl ubl^eiJl >^uS^I Aili.1 > 



. Ajiiri 3u-yi t^is ^1 aIl^i 3uiji jbuiVi 

jtJl IpjddJ Thorn Bugs U>uJl A^Jl 3 >^1* u&jjuj 
us^a^l JSuUi 4 jll) it iL^ji SlSL^JIj JuiZJl J*. 
JljiLaJi j^a ^pLu Ud^i .UUj dll^VlS U^ta 
.^l>i'VlS IflS^ j»Lu . ;btiVl gjji d>l 3^ I^ju 
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Ltflu 3^A jJl ^ Jaau-Uli^iiLUJjj^ jL^ j < lAii Jaull ^ -^ ^>' ! ^ *tf>*Vi J*^ 1 tW' t> "M* 4 ** 1 J^ 1 

Jl uLuIl c.151 u>,i> <U4 I»b *bLa J**^ Udicj ^1 l*jt d& u'» U^Uj 5d>»i 4iUi w-S^ JbuVl,, S^j^Jl 4i>iUi 

Jjl ^U, ula^l uUH! JSL^ <$JJ iij>JI *^J .>>! ubj *> 3kA ^ c^ ^^Ull uIjI^jsJI JO* t ^J>i4 Aa^i 
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JjJuaJ Lub ,11 ^.4J Y 4JUl AxuUJb ^.Vt Jb-u UJa^ t£» ^ -Shock ^«d^Jl u>Lvi £lu ubt^^l j^aj 

idLuib «buaiJ U J}*> i'l diiib 4.4^J $ -ILluju dljj U U-i^^ i 1 *^M> l^^ j>H^ ^^W» ublias«ll 

(^U^^buV^bV^di. Tiger Mothsj^lluU.l^li u 13 ^ 5 6M* V ^U-Vlj LJl>i*ll ^i*^ .iij> 
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.^c^kII ^ijib j^SIju r*$at{j ^Lilt jLuulI JvSUj . JjUi 
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Liu Jyii /^ 45 Jl Ajji^ji SjLuuil ^^hdilt <Ug*JI J-aiij .f-Uj^iil yui* ^1 
JjjJj Jjw Ijsaj .AJjUaJ! ££&£ffej ^11 i»UI j>6 LujS fi 50 &U* a^&j 



- 
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CJbjUbJI JUt7u.il ^JJ <UUJ! jjJ OljJU feUH djtVnnj 
Ja* iJI a^iii .environmentally harmful batteries £uJL £^Ua]l 

ions alijj tfjujlu *U1I ^^ iua iitUli *U*\>ljiJa;b 
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dJJj ^fliA'iwj aojUwI Sot JS LijjJ itLuJi 






^t iiUuJi J^fc dJi > djuwj ufjil oV Itfjil 3^4 fulfill 51 jUJi ^ 

^ Ijji Oi^ 1 ; J>" **J» ^> ^ ^H 1 ^ U ' VI axiaJ, J^ 
^^41 ^^Ix Jji^i dlj JS *oiiill ^ji ^k JLji CilS^i 3jaL*u» 

J ia^sjii SjAjLtf) y^j^oS fiilSj jt 5 jlix ^A^ -pico projector .jjjjaJI^ 
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fiitg cUJi ^ ipisfr jdj^Jl 
f tyffl ^ y^abttftj wakeboarding *•?«>-* 40*"* 
o£ !JC* JiiaJJ . windsurfing <Uci>iJi 3>jtt=Jb 

iSuibjJi a^Ub ^jU* u->i Don Montague 

^ J^Jll ^ gj& &» £»j3l ibi ^ 

l>#li. UU*-| 4-JUJI 3U;>«Jt «3l£ *J#J« 

(sru«rVi ^^? 4i*& J' us >**#g 

.,,i<UiJ!j3jU*u)L)<J-wLu>-> 

SlblS 3^ 2bxi>£ Sjilkj ^iUJl gfpl 

.LhU^tjl jji ^SaLU cu.iaa,> iiiua^4 

aLuli^l u\ij»i\ >J ^^» U^V ^^' 
^iju ;&*» jOoj i] .siL5lS>> ^ {&»£ 

f 

-<il^i ^ f^*fl>U (*^j ^b^l Jloju U-ik. 
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jLi tj±^ 4j*i> fl^i I ^ufiu3\jlui\ 



^Jl uU^bwi' ^ U n*l m ?ri 






SUjSiSj l^tf> ^ s 4 *^ 
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^gjUJI JsjujI (jd ulaLUI diuiJi a % 
{{mays gjjlnqll olJjoJI jLojg ,flg_jlJI ^s 

Jik :■ Iiii4i JLuiJ uuig usjillg iglsJI Uugjiu 
LoJLiu aigxJIg y^sJl ^Jl JgjagJI i^a [33 ^oiluj 

yilriqll ^Jl dLLbj ^9 dLslLhJl ip ,oUi bxi jjj 
IdajLc LodUjI (luUdI i^s wJjuuJI dUJI uj.mii 

dLoLoi jQ'IVill <bgJ i^s j<plJI xgiiJI i Lr 4i 
ijl t^jLu lltflg /(jlpJI |^ jgigJI dls |p Ijian 
ogluu Ulg yyllD 61 ^ Ljjlj±ij6l JbgjuDJI JjJU 

.iliisJI ^ jjIJI ^j 

mi 'I'll • u ■ ■ ■ #1 ■ t» 9 -■ 1 • • 

oJlsIUI (jd josJI 3 hm jaaj ^9 clcjjuulj I jjj 

iSjjLs h g 1 nl 1 1 ijjof yldi) (j\£ 1 1 ii ujjLu « "ill 

U_xw ubjx ,0x1 LOoJJ LrdLi! d<pi6 Ijgiio 

JlgjuJI |jdJ - h giniM diiulio ojiliu nqhin 

bgjiLllg IxLUj JgjagJI ip (jioJJJJJ JjD :^9 

TujulioJI uigJI i^i di^joJU 

yj j nil i liil pg y^ULujj .bginill ^s 9311 Ijpl 

— i x 

ylll Oil /djJLLLDg fig 1 if in ml dLUi uUjxJ 
LuLds Ujjjj i x hoi<ii Lhll ;><>iUI jhm i^Ji 



. ai I 1 j j \ i in I cLtfjiu tfilis (jgJjJLaJI ^Hd /I jjjj 
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<<y— ij _ou-lUjI J — u.i Ja — ill I 

ij^-i-sdi *ja Neil Armstrong 
jliSVIuliAjts.BuzzAldrin 

1 




••X •• • 

Qjupahj 

Jt I JA glSj ij+Zl) jdAm J*. p4«f Jib iaiS La*£ 12 UaJ* 

SL&^Vl eluJJJt <JlSj J*Li ,*fcJlj <1972j 1969 &l Sjldfl 
i^LUi <> JjuV J>«»^li ^iUjil 3bjll« ^ NASA «Uu 



i) 



T A 



•.^JUa 2LuU& Sjutla *Lo Ji l*i* iLuij .2020 f Ic J>Uj 

£a Jj>Ib bjUil >aJl j> LUl»UL3l JlSUb ^IS lit Ua 

4J$SUJl *\$*1\ ji jji,irt.7»j tUbJt i)A*j£ tj^jVl <-vS^S 
uljbfcj jil*4 ^44)1 £j5*J J$fl i^jSri j}4 l^Lai >*2B 



j^^s ^ua 3o>>**' wijiiii <»i 



u&i uj^ sa^a 



Ui J«H ^1 AJIS>JI Joki* }j^J j£ Cu J*tf I JA L4>iJ 
. ul>tWl j jl^Vb litU l*WJ UlLc UJ 2U«u}b ^uljll 



:t»Jgill obj^JI 

io^JI Jhjuj JU Jlb|ll 

^>bjj). (4u b uL/bn 4)l£$) Jj JaJl ^jLadJl ^j^A«ll ci>u 
41>.>«JI i J>!>« 3 |%idu ^Aj) i Constellation Program „<US^£)I 



J£lj Orion «jj£jji»j Altair tjgll* pwU oli>*3 <J4* J ^ J *' 

hjjjJI* 3^Ual ^>^t4j *Uf*J! IJulum (2U>1> 2U^4 U^U 



I^IU Ul ;„ >J)i." 2LuS>4Jb nJ^Jj^ii. 2US>«)i ^btllb £ -4ua*J 

.j-^J-i dlftjb ^j'Vi J>> U^lj^ Jl*4 > JiJi J*j 



iP» Oa*jj«» ^>^< (^! - * 



• # 








^^B^^^^^^B^^ff^^^^^^H^^I 



i 

s 



V <> 2Lud4 6 LLu <U«! >*Vl llkA* »>*all T&hm Jjl Modules <^i 1 3 jjk± **$♦!! J*'>« >&' o* 2li».>*N d^A d*3 






'ikilta 4>ijbU tf j*J» JiMiJb 2LS>Jl 



Friction 



,2b^l« "2600 ^L> (J*aJ Jufi 5>j-iS ^Jjl>> 



ijjfA *'>>' jl*J MJuu ^Aj i ?&L ji ut*w 2bi >*aJ» jtlou*. 3jl>*Jl ul^ji j»ilS3 £jjJ ^j *» ml ^yi^ «L/L» ,> 2UlSj J**3 



^Juj^ .^^11 2L2UaJ! > jouS jjl2j >*a» gfcu« > u^4 ^1 iisLiYb .« jj-Jj/l.. iuSj^ll 1# ij^J 3LJ^ ( 






. Ailiall j> jJLS >^i lal£Ji ^ Solar Panels 
JUJL> itjoifil ^ NASA '^uSj^YI c LoiJi 3Jl£j Jl**J$ 



.^ jVb f U»jjY! <> ^S^l JblAjf 



■j 

x 



z 

ui 

o 



:djJUJI aJbjoJI 



^ r 

a a 

z u 



^J *L*aL> j^La4 l^j S^UoJl AloLS i$$*J . jXtii *d*^ ^jLc 



joil I ^ k 6 LpJ I 



JtyJi] frL^ill «UUj >L 



uVLlI ft lajji j£ *LiiJl Jl jj ^ 4l> JluU fjM tl^l jda« >£ iLoLka 3,Ac£ al^i ^ 2lU>41I a^ ^ 

. |^L>b jtkAJ)>>3 *Lui {W*N 3j£&t ^3 -dJjjjlb Jifui) w UaJI j SLoeJl J^ >uuJ ( J^»jw U 4 : >*SJi 
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j^l^ijl ^4 S^ooS ^!>>»l f IjJ ^ 
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•• 4" 









rdULUI ib^l 






u 



o 

I 



5 
5 

s 

UJ 



z 



£» jLLbi 3d-c 2LLW! j4*L-j ^>^Ii <Li^}Ul f >^ *** ] ***** **&*$ *^' ^^ ^ 



^CU^I t> 2U&IS iLLi^S ^p . fuj*!\ r. \&\ <> ojj^I 
2^j teLbVb .2uj!M £lWf ,Ufc AJISj 

JL»i *^*~'"* Vj > (4^1 i£.^taa^4Jl UU^tt IiaU c Lexu)t iljj 



"- 



■■ ■ 

cjxuu aSj=ji ^is ^1 *#i\ s Friction ^l£L*l 
^UaVijijVii^uiai^sii*^! 1 Gravity 3Luil^ 
ULu 3^3 tModule 4LuLa& 5 J^LJa j* *>> 

.*LJ1 JL>S)' uj^l o'xi^i IfLusu ^u 

j^j j-usii. ^1/1 iSolar Panel 4inniii £iyi 



>*21l gUm ^ Gravity ^LoJbJt 3>9 Jajj » fetW 
!>«*Jt ^^ttal Ja*J Ua '.^jijVl glxw ^ Ifie 3>uS 



^ixlS^i Ji Ji»i J^ ; 



loSLuXJU •Xo^Ludll 



IfM* LuUt ^Jl "<blill 5 -Luullj '^1^1 uU$Lu!i 
tUUJl ASUj . JlWl cUu- ,>* ; >**>*! ^Spl ^| 



J jLall ^ U* * Methane 3lij*fl jte b> Jlfcuj ^UlJsLlISl 
Uaj> 2b,*** LLulS i>^ >t ^Ja la* jlS til U Ji> 

a'ja Ji* Ijj^j Ji ?|U*j >j 't^W M^i^ c^* - * ^*^ J"**-* 

J4 >ii wS^S ^lW J& 5U>- Ji>-J ^^y ^^* JI jA^I 



JbJl J15 USj itiUi AJibt4J >*>'VI c^iSdJ Jj»iVl *Liill 

^i jij'Vl ^j WiUt J >^l J>> UjU c^i «8 j)>J« I ^OAJ £« 

3L4tUi jLii! ubo^j 4 j-tjVl (yij ^ <*J 5j>J! J>> 



^ 
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RE8ECCA HALE / NUS STAF-f I8EAVER SIGNl; ti JOHN DOWNER / NATURE PICTURE LIBRARY IFROGI; 5TFFEN CHOW / 
AURORA PHOTOS (MOUNT EVEREST); JONATHAN HALLlNG / NGS STAPf |GREEN GLASS ART, BLACK HOLE ART| 
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<H*J| 
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-A. 



Katijina «li^uli>, SJ\jL*ti\ ridgeback «JU gjgjHv ^ ^1 <G 

Lax* rirtrkJI *-UjJ' >s Petri K{£>bf» £a^JI <u^j j^.' oJ^u U^ 

2-o « j^>»i «Uuujl£» j^ju fiua /Ukil dJU Roland Adams u >j< 
jl J>i «tfji«» jfi H» 'JJ^'i ^'j^'i Ji^'i e^' i> ^j^ 

.((l^ju (<L j uiu» Csli yi^j JU* jjSI ij^xuD j^Sj I jl* % U* : jlJUO *[j*l 



^V 
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t ** 








Jj12JI A2L> £*JI 



j,« — a 'lj OjL—**» 



« jj„ otUai-l Ja .IpJLoJ £*> Jl oJS Apple (U JJ „ S^Ldi ji VJ .i^^iJI 
djJiJ jjUaJI Iftu (> J5$JI oofii ^ill Penny Cox « j^Sji jlu» J^£ 

,„lfail j«*V Ail **,J :«JjU ,> lla ujifllj fcb-JI J J> uJI >S» :«JJ» 

liOJ . JLJI ^Jl Ji .j>uJl ^1 ui JI ui^-il *Jufc ^ « Jj'I » Jj,UU A*} 

«d>h oils., :«g43$» Ju-iuj.jlSJI pUjI ^ ajjjUm ^i Uox. „JJ» 
l^jLi jl Jlu Nancy Dayton « j>ulj ^wili» LfiiJb jsJ .Ij 'vih'm jjia 

...voxill ^ifc u Jl gj ? '■■"■ Jjl^ &*K ^ ^ tf^ '^*liJ' OljbjJL 



ipi* 



Aji*H 



A>-3 
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<<ljX2UjlS))J «^ji)J» 
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•■ »- 
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jJiaj-wJ 
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.<-,. 









krd 



< (, J 
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r^*^ 
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'M 









«ygaiiiiliiitl» 



LS^j . JjntW 



4 4 

,4oiuu^Jl Kj^iwSUJI)) ill J&w j£ «UXJ l^Jjlia -ij^ui .JJOA. 

<uiu _iai ^jAJ u'j^* «i»iil» Jw' Sara ^JjUw» t^ o&uJ ^ja 
725 jji ^JJI flijUn ^w ^a.-^ ^j .^>u^ :kJ, O^j^ 1 ^^j* 

* w - w 

Ja£!i ji l^il ^i U Vj4a j£* -LjA j4^ .-S^ftAlftlt Ki%a1 J aha ,^-i 

imit «^4jj uwjlu l^ja« J^ -koS 1^ ^Ai iA*ill iiV« l^ 
,,^1^ sbjb ^ ^uijfj jj^ iuij jai* ju uijU^rt :0emir 

If] *Ul&*£ ijJuoJt 4^^uVt ^0 jjo&il .urtviw.fcijlwa'^) *£jJt j^ 
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BARM / FAME PICTURES IPETR1 AND KATUlNA. BOTHl; 
<5> PENNY COX IAPPLE1; AP PHOTO / MURAD 5EZER ISARAl 
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^LSIIj jljg-oj 
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tffttift 



'..^ 






.V 




!(5lliiJI ..±2lml ..j.«K ^J^ 1 *** «*J ** ** IdLd 



JiWl dj-^w jillj >u&l JLiu>V« #dj <> fcuU JuS 

gtliJt qa tj~u£ CshsS tJLl> LiJl JZo . (UbJl c boi j-j^> Jv* 






^ Jl&fiVi jjS3j uVBiJi ^>ij .43aj^ ^ Jiliafctt UJJWI J ft "J* '^MMLJi Sapporo «gjgjlw» 

diUli uu*. s*Lc JS> >jUtiaA,JI JUu*.¥HJlu ..... ... . „...,, .. .. . .. 

jrrf B r ^ c?- ^f vr- ^r- tr- w n ^jj OjJXqJI l^iLO Jg^UJ <l,ll,,0? dJJLfl fOOjOlOJ 

:yj3 o:ls ojIoj dJJ oulfjg ,6jj-lS ajii culoj 

JUlLdIJI /Yuki Matsuri w^jgjwjLo i5^9J» **! 

.«gjgjUu» aJjojoJ ^gluiJI ^gluJI 
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j>&JI jLc^i <<LL»ju]| ^J| JLSU JS > juixJI >ibui <Ui> 
2l4*dtj jlufiJl 5jl^*3 injt^ltl ^Lui i^Lc Ji^sVl ^LuJl 
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, Angkor Wat 








JWJ iMVW 





fl B: 



ibmw^ 






i£a 



uucLojgJI Jo^ll aAiy 



ulgaillg irlgdll 



^1 £lttl uJlii ^bj t j^ftj ^^U*j Id^tj IJute ^aj Jkij t2ty W< JUS? <}***£>» ,*3j la*ll jrftfU. 4r^ 

!>iSUl) Jl ^jJl <> >M&' ''"<""■** ^iil^j ^i itAtfujtj iUiLUJt ^jSj & Hi#fim j^-tf* ^! M $ <P <-M»I 

.j»bl AjujI jlJU^ li«fc> A^L- 12 ji 11 3J*) «^»li Ji>4)t i>kL-li tlxi Uj^nl 4^ ^^Lu* tfttl jl£*ll 



ulilij gtlin >-Jl>S > Jj>a)l fLoc'l JLib -^wli jIxj 



}« JjuJb U>d>- U ^Aj .,.|«£>JLALhUJ £>*i* LJ^jia (jjluu 



II 



Chisels J^ljVlS^joJl^l^VldUi^^Jifcl^iiUaij JdaJI Ioa j'l JjJuaj gLuJ ,*!» liljli «<>*>>f» uiajOj 



ji VI .,tu^uaU! 5-4 ^U ^Laj Lculi LL£j j Hatchets ^>uJlj 

■ 



♦« J*aj J^tii Lu-L»LW 




*■ * 



Ij-cpun 



.iiui^iulJi^xJlJlS^ij 



js^sji i^&s2j ji j^Jb ei2}i 4>a^^i^ ji ^3,^2^ j^^ ^s^ 
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♦ 4»- 



<Ui> £ibjl , J&U^tf UaL> U>J 'iUu-Wl o^ul> IJ5^ 



jLiJrill isio ■ 




Ja«j Ui jft :U>a*)i Ji IjmW n3^ £^ <$ £***» tr 51 ^ &* ^ o**^ Ji^* ^^ <> >U> ^ 



.fSttVlSdAlikjjflS^tuJLj. *>ajj '*-*>** *JbJW» <>kJ *-l> utj4$j J^iUHj 

2b>i JS **4 * JubJl k-iaSU) fe*4i*Jf1 &Wl^ jiJl*^ 1 

£&! Jb.^1 iiiJUJi J-iU2» j-c Jtftfu 5l*Ij J^Uj a-Uall £* 3lauI (iuaLaj Ifc* u>*^ tP 1 ^^^' 

JSJi IlilJ Juu Uai >•*! jifcu 5UIJJ kiiti Cuttt <2Lu*D J%*Tl iA JuiaJl Cau JJUiLU <> £Jall uUili* ^» 

ij^SL^ Sacli > ii^l <>uu liJjU. 1955 j»lc ^ . Sa^i ^jl2 ^^ ^ I^uj ^1 

IJUb^l <> 2U*^ JOS ^ jrLu- Jib lAj^ji gift > iUi ii^LuLJl j*^UU <L*UVl £jL«II ^4*^1 uub- 

<> 2**± VLl> i>L*JI ^i i(«l V* £Lao* <i*i-» US VI i&jjaj J**N i**Jb 3bj*i0 (*cjj <*j}U)Ij 5>oJl $£ 

j-uii «Luii ci£.ji^\ teyu& tfeSUS Wi* i>i*ij igitti c^ Vbcu 4^5 li^ jji j o^i ^5^*14 ^1^1 Ji^i ji 

^J^U^iudcUj^ii^bJiJ^lAjLii^j^ii^lji ^^Jij^iiJi^^i^^t^UiiSj-^lJii^i 

.^Ut i»d* ^1 jjJuaJl tP>X^I Jj>»J 

Jbu ^1^ ; j^Ii ^Ui>.l Jji Xla UUa 50 j4>lSi 

JS <> j^>J| J4& Jk j*bi 7 ^d4 J* 3 .jlijili JlJUiili *l^ lasH^i J**" ^^ l**^ 1 iW^ Jli2>V! to IOj 



ijloladldjlaj 



.^iii^l^^d^A^U^IilJJuJI Ji*^j»lfi ^aal^i JJiW J-J^ ftl^t J-^ O-t^ 1950 fie ^ 



uG^A^j gLtfl JxiU5 5bj^i fl£ JS J,>jL ^Ltfl Joj^U 



JUJb (^jLai U* t bb>L d2j (A^ijU* Jib «jj4jU» iljo* 



d,n^;,Ti Sji^Ji ui> joj giitj a»j ^ ji***i»j « ^w» ^W^ 1 ^ -M 6i-i^ j£* w o* &*J} ^xi^ j^jij 



.^JIj f ll^Jb JUu>^J jUaiiVI m*m# QU& .JUau» a*J 



.(^i^^^l^l^ 
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. .yn QKi l ijugj (j_o ojjLhJb PxUu 
. oinioJI obllgJI . bJjQIuJIA 

.cUiki 0<WJ-o 2.6 :ubtuiJI JiC 






.Uui^rq cluLLujjSljL±Jlg CUJgiidl sOlalJI 
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<ULs jliilb iUaiudi ojj ^k SjLJI *JtLo 

. ijjjj f'-i- <UAJ j£ <Uji/t\ A*- 1 <* ' -> I rf> 

dJbjgjj 

^ftwiJ}tt JJi 150 ^ llalj «IjJ>uIj» jaj 

■' ■ i.lia'ill Oj ojjJI d .null nil Jodj jjt ;\i l_jJI j U 

IfUifll o^UOl ? >j AluJI J^-tf jjixi £«* 
3i* liLuaij . JLaaJI j^ j>i Laj^J 

t-l _j JX CUkJI <LLaj -i .TSIU'.a . Ol'i^lmll 

*ift J^u iaii P-llwJI J*aS j-Sj .plj-^a. 
,_J|^3 ^ J.\.aH iujlj! Ifi^J .Jl CftM 

. JjJaJI jj ^ynnull j^aJI 
£* «IJ>t»L» >-s JSulu 41ajJI *JA J^ 

iLlxll ■"■"■■■ .Uxa. Ji'j (J jOidiiJI 

4 (4jyu*ll ajJU Ger «£»» jl) Yurt 

AiiollJ ^JiU» jjiJl ^ **&1j\j iJlXi 

Jl pjlj^JI i*jj ^iLaiil « ^kwUi'Vl 

djLuiiJI^JIoigxJI 

J <uo4i ^k jLoitV 1 j* l^yj *4^ ^J 4 ^ 

.«jSSl J jiSl j^ias j^j/iJ IfujAJ Jiaill 



s^^ Jilkul J>?-AJJ '^J >«a WjJ J-^i 
h ^1-^> .AijiULS i^jiJi -ili ^'ifrl 1 j^ 

^u jj>o iiUJ ^I^JI ^i jJ=>>^l 

.^S 1.6 -AiLwrf (> iwjjill J^j ji* ^j^i 

; t ii„ -il l ,uiaJI j_*i ^u^aJI jjiinli ^juj 

QiiLdiip 

jl^i'l aalj jiuaJI dJU y> Baitolda ..U^jjU)) 
1 ...LumI,, 5jIL ..UI^iuuH J Mm Attay 

U .l^.^t V l j "i,|f | ..[A 1^ .fti^JI <U4^}l uzuii 

ji/i ,>! UjUiti ^ uiiJui jj .j^aJi ji 

^aii jjju^i j^Jj .j^jAii iiiuji 

^IjjaU tV^A fiAJJj .Burkitshi u^iuoij^^ 
yixj jill ■ ■■-" ^jlj ^aj ,ux£JI Jjfll iili 

. Jl^i'VI j* a— iJ ^k J J^b.. 

| 

qjjujUuI OLujaj 

j^ l^iSJL SiiljJ j^alal* ->J-ft j^Jj^ J 1 . 

Att-.l l -ll'"i .'1 aI„, J fr I wkA ,, ,ii|"uS^lJI» 

l^Miail iu^jfl jj^ Ifuiii j»Ul»! jjJall JOA 

* Aj-jT -k -JLkJI « i n j 3-A JJ i/s II lo-A 
tl^JI ^i UU ojjI ^-Oj JLuuVlj •%** 



aluhOlJoa 



jaqsy qiiiMd :oj-: 



rakhmelQioolj:l>i»jii 



cLutuioljlUI (LiJUl ,oJUj 



SahJem fDiJUu ;Lp>o ana Ul :f*>l ake v3Lb' V^ 
















1 .CiVlikaVlii-oLi. 
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m ^L Yurts vfytft* ^Ija *J^ 




jiyJI iijL ujj^I 5j$ oJLl Jjj djikii JLifcV' 



.jukVij-i 



uLuiJl 








golgap uqjii J^"^ : JQArxlJ Uaqiaii ojifcrioJI OljlfliiJI burkit og^sjgj :;iij3 



tulki 0(}±Jgj :i_i±aj 



qoyanijtJ^'^MMJJ' 
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«bii9ii» 




Nairobi «^i>oJ» j* Kilimanjaro , j j b u U^L S » j\3oa J\ 2U>jJI 



^ollil ji ^k ~4*4*> CuS ^yliS^j . A*1+a CulS *.LJuS( iridic 

oUL^li ALp. j ^Ltti J^Jl j£I< jlS 2bl>tfj tSj&ft a^ 
^Lk ^uilj jrfj .ULh Peter ^Itf, J*. Oa>i jlWl J 



j£«j Ai\ tfi r*4&\ <>«j Lub^l jlS tf Ulj uLi (tiiL. tfOfl 
dJuil! _>j£jj JJ*»j fij>>i piLiVl ^ *JAl£i U <JS d»J jl 






iauj U-aj > jU*i US das I jUaAb !%« J, IS J^jlaJi Jj> 



.* - 



ju*ji Cia js jai^i bi> 




j^jJU r-UJi j* £♦*)! ClA j^So UJj 4JI uj£i ^ .U 



^VU> J4 u^uJIj iSj»U)l .Luj^si „ Jk jt ^i ^UuJl u}b.j 

J^aIu j£uJt ^ ^r^Afl J j' t^ J^dJ «>UJ» U>« ^LC 41u/^Ilu*)I 




^ jisuiij a>n >> jO <<^*> ^! uIaUi u j>» i ftfcJi 



^lAjVI j H-Ua)l j£J . Mandara itjUifti <J\ UiLJ cUii .^♦kJl 



IjlJLUp luLa^ ji Oju (^LuJ Aki j/l ^ j^Aw' . ".tliyi.i l^ti-'l 



'- ».»■ ; 



< > 



jjSj V! jl i^Jb uUI j! j* UJjsJb j^ii t^b&l J)^>«a^H 



4ju1j ^dJI jlSUll ^UJ ^ j»bi ^S ^U^ Jt CuAii * JJl! ^ uj^i ji d*j ^jiai uidA fi ii^Ll* 4^4 lfj>a».i 4^1 t^u^U 



^j *A,uJl> ^k > oLuJl 3V^j! 2Ld4^ J^u*J ^ Ujj LuSj*i\ U ^>i! ji jSUj lfif> ^^iiillJ S^jlaJl SdLJ! £I>J jiji ji 
^liiiA^OJ J> ^^u^uJjAiii>?>-ill^ t jlS ^' .jilLkdli jSaJj.^^Wlj-^^bu 

ibJLW ^ijj , l*4*i j .3lJ j'Vi JliU-Vi u!>»i uub. c^j ^bJi 

LajI^ ijUjil 3>UrfiJ Jj^ta JllaJUj ^ilJll ^>i j*u£j '^jiji^ 

jl^j (Ufii J* &li*tf j»>Ji t>-jS J>b U^uii) ^ISj J Ju« iA ^i J* jjoj jlS U JS ^Lw ^^^Uj SdaL** 

JJ«bLbj« i_J>J (jr^J !>• ^'ii *^-^>^' « Joul)l)i i«iS 




• • 




j iJjJliu 



jt j&\ ^J »u*?b jj£\) yd* > ^ki utf ^i u» 



l*>^ ))2^jl> oJum \£\ .«OUjj tt ^ j- j^a>u V ,«Sji 



jj>uJI ^^k CuaLUj (ol^l jSL«4 



ul>U .j»UWI «&>•!>, ^ uiAjj Cu^J 1<ZJ .J— »Vt -LuWij 3LL--43 



ik^j ^j^ai dk |»UUI t^u ^ jij-isfcu« |t|ji cPi^ii t> «3J*1*J» ubV^Jl,, j#d j! Jj>Aall >*x ^ uutltai^lj 



Jl;S j* .yi^J! ^ilii vUUul j^ULJl jd ^ ^ . JSVi ^ 



«3iebi ^ ^uUi ^i^i ^ t#>c ^i t|j>£ 



2b iJLA j ^b &£ ^ t (j^J\ ^ tjj\ Jji JoaJi ^jl^ jb 3LLiS uU>UJl dOA Cu^i . j>fyUll ^-jU5j .^dij 

l»L2ll ^ SjdiJl jj, "^rtlu.,4 Lil« CuLii tjfll jJiji ^ Uiij JUdai 3Uu> j*Vi ^uu^JI Ulj . J^iJl J4 uut^l j^J3 

?JLiJ!^^l>^lj4SLjAt^l^i^b^ji*i^iitAjiIa J^*riVU>18olu»>A*i uUi )La»^ 23 SUj b^> t*^ 
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^ft^gngi 






SulWl J3± Jji^lJ 



J* 



2U**i 3^ gs\ liij j»}UV! kilO J**! ^ t^uJu Oilj i&uuJ! . Horombo ^jjiA.. JiJ 3±u JJ1S uiWl > 



4703 jAdJt jla^ £c *Ju>J ^1) Kibo «^uS» UL»i 

^i u>i <^ia l*-i <3is &j3*h ^^j jt-l. (jO-i 

i^ J,15 Ji* <b>*<- jlS jjN U&jS ^1 UUjj .^iii 



|j*> ^uji CuS J2i* i^&jlj J2 j>j*iN j*4»i uU U> 
uji Zj** ^ AjI>Aj <LUi* U JS jl ttioj) plait <JA <> 
3^ fcUujVI I JA ^ j* 5j>**1i J^uJb Lj>4 jlS ,3L3U2t» 

. LV.O U I Jj'l dLmJ! jl it<*l«Tl I -LA l( <.fcUJ,>jA» 



»2U21l ^j Ul>a$ <^L> I^SJb JbJI >4l-J j« J«« .«dJJL^» 



KQ-lfiQ J^iti » ^Q^) 



u^jLJIb *!j*-i *5iai*J bi>* Mawensi i^PjU. jiu^ (j&U 3720 IIW „^ij>k» ^u3 iiu>) >4 4000 ^UJ 






.Jailb ^JaU 3tUJ! ^ 3jU£ ^ !c ^Wt jUaJ! ji*-» ^ uU>U4 ^Sil jl 



«>uS» 4^1 ULajj .b*Lua 9 2LaUJI ^ j^^jj^A.) IJjilfi 



I^jm 20«b> <Uk. jUa# VI ia^Uli ul» jl J*JVl Jj J^ Jx> 



.1^ SLul^l ^ ^l>li JSuSJl 2ljkwM dJi *^ ^ Jl*IT ^i^lSJlj jJlWl 

j^uVl ^iUb UaitU* 

^yA^^ ^U** 4J»J k J>J_«Vlj 

£*] ji ^ jiS j>-iJ» Ji* 

^ Jul J-«jJI ^yiLuAJ Uxu 




u 



4jilj ( j .,GLuj.j 



l»J 



-.** 
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J4 3j^»LuJl 3LajuIa7l -iaj*«5 
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CL&fkJl 



^LkjVli cui^b jfcti fl* erLIS^ ^^ oja Jt Aj>ji JS JJJ^J (j»10 J\ p 6 ^cLJ! > LUi # Jju) iU ^* 

.LujlUI Jaauj Uuuj.^U 



*ldttl JjCul ^ipl LLLc JlS k 5Li^j 15 J!*> . „ JiULuJIj 

<^j 3j^dJ l*4lc! V 'AiU*) i^UH MJmZuA HuuUi LJ>> 

d^ 4 ^i^lLl«bjlSj*^ > cij > Si ) *J l lA^«i^iJiA» <U)I > j^juJUa v***> bjdjb £LU* US Ulu .5Uu>^ 

>4JJ jjj fii.?\jiUJ* ^j'Vl ALiall JjlidJl Cui 



j lm4 ^ j jlS j jjLLl CuS j UUj A^Aj^ ^j Mto£ CulS 



^ jl>> Jk2bdj'l J&\ 



^^ jjsw ^ sji^ji t^y 




J-u*lt ^Jj> 20*. j Jx-»U3 I^ooS ^jir J^l Jl u!*LuJ1 4-4*4 4j^bi c>*>« ^ <&j3&» l>*>* 4> iP 1 * 3 




>m2S1 Ulu £Vl ^u ^ .(° 90 ) ?util 9bjl^ &Li ijjbLU JWu US 









taUl .^5fc^ul» i^j^i Jj4^U 4>& tMJull j^ l^J^il <U^t 



& jlaJI «OLbj» jS^i ;3jI^«j OSo l^il 



<yh>b 



9.^2 iS\ ^ '^bt>Lj dllttftj jb JuItS iluhj («4b^lj» b &x*j I^j-uj «bLbju ujL/^ .«^4J|»i l^f'j » aSL*oJi IpijUJB 

»l^i^ Jib 







* — 



AlaiJI j JA ^! J>«ill j! li^J>! Ji «^lu» ^IS . !>U 5685 

. 5U21! ^1! V^-jj 2lA>i)l J^tx) 

<«jUi-4C» <J\ J>»yi ^ .ybbw L_k<Oj (*SJ J«Si JJ 

^J ...^i bij ^Qa 3buli ^jV ^jVl Jut £u*jj 
\'JA jlS J&» «^J J^ij uulSj ^L> t£ 0A Ut>4i uulS j2! 



*•• 



.2u21i ^J J>^^li i^ju 




tiffin j nxrtTf) vtjtojljrj,) iitV) , lr J!p^jJJ 

ftllnj irij j -J,£j rj lrtr jtl| Mr r. l.'rA-MJ j 



^ .<viu *iU 3 j^i^ii o'^ 1 |,-| | 

4jl Ujilj cljl*- 10 ^ajJI t> ttJUl Kostia Khudi 
uj*l ^ f-iuy aaUjU j^ 1 Ej 4 .Reindeer «£> j'3^» 

aii . W df~ •» ^ J** J^i J*** ' J** J 1 * '> ' ^ : ^ 

.JaliJb l£jLxoj llaaia Mammoth H &^bJI» jJu^ f-uta. jlS 

iiy*yl\ JUiVu «UxJJI - uililj*aJI j> gjill lid j*j*» 
*^ SM*. o& JI3-JI ^i*»j <f U 4000 iii jil^iiiU . fjoll 

^k JLJI <U ^1 JuSj tflidl 'i* tf 1 ! J!**"*" O'j^ 1 '^ 

JUa y UUM ((UjA^w Jk Yuribey o^j^}). j*i wiU^ 

•jjVL Othli ".M ojliWI iiiU Oiiil JiaJI <>A j>* ¥«U«Jj»> 
u jil JaJ <Uj,A=JI L»jl jttkll JjUj *UkJI juVtmj UIU3 

uiuQ^o o>i mi M 

^jfe SoJl.3 j^U iLuj Lyuba «Uj#>&& ^ll» «i^L*ll» Jil 

jU aisjiaj SjJutf «i^U» C^^ i— * ^ O* »<*>3 is* 

jxJJ\ Daniel Fisher H ^ JLuU. JjL ? k 200 JAi L>Ual 
^ ..UjJ* ^k j^i*JI fl» :«6>«M» aUlj** 4-1 jj Jl*« „i 
^ Sj^ all j U jjill >ai o! j^ -i****" (Pi eJ 31 *«* 






U-^kAii jJj 



n r 



tt&OJDloJl* 



iSftuwiik^ 



gju <«£j9x>lo»> 



F. LAI REILLE 6 IMC IALL PHOTOS); CHRIS PWLPOT 
[ELEPHANT AND MAMMOTH ARTl: MART!* WALZ (MAPI 



.>1.8JI 
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1 



* Qr\6l£ ipiMLa 

<>Ua 0±6 JC &lol«ll J&Luj 

ijx i . m il ((O^-aLaJ'ji ,^1JI 
J^ <> .IajUj JUjU ^ 

«L»ajJ» 

^JUa jla oil J lf>> I ji it i~t*> 1 1 

ijiill ^j «(iU Jdi 40 



jtiJ ji *LlLxJI .JjJi* ijjSl I jlill «UjJ» jUJ Oja us 
gbJ&i £.jaa ^i JUJI ^a US CiliiA ^i ^ «i>*UJI M 

j«j ^i JujSIaJI jaWaII OlibJI oU±a *Ui»JI £Uai*i! 
*lt dJii I iln-i-> >l IIaIjVj ^ o ajuojl uui^sUiti) Jul 

-^jV^ j* J^-'j jfij -iJU nL jJ» 034 CuL JJj 
^ajdMiik jJ fl^j^Ulli) jLi-bOLiuaJj jl ^XuJoJI j* J^ 

?C»5liuMi (> «LjJ» 4lMc Lui Lauj dij jlS J$i 

^Jl M bjJ» f-UUJI JajI &| ! C 3 > * ji CULoV 

,CT Scanner jj>u«aIU ^iukll ^^-aill jUa 
«UjJ» fUuaV jUjV 1 AaIMj i j_3-^ j^oi i^ili 

jAJlu c-UixJI ji iuai l i.UjjJ)i f^s^A J jj US 
Mj Uofl OUwjW aiai £aa . 'ULflJI <UjV I ■' 
I JSA3 . 4aM 3fJI UiuASj Uul j *0fcl5j Uiil 

ouu.yi pjj ju^>ui t> &» pui«4» "gS-a 

:5lili H.jjiuii) AjLjjJ 'J^^V ^-^ *^ 
J^yi j^uuvlf^ Ucj ■ uj» fnl t^jl jjui» 

I4X0 oUa aj^JI ^UjJI ulJUeuj ji „jAii). aiuufl 

jttT Jjjilj -AJLiMl Ai iuA ^1 jAAiJI «UjJ B AuiA 
ijlfjl ^i JUJI l|J >iAUuJ iiA^JI ^Uii ^ U*U*A j* JA>JI 

j1j-u*1 J-i*S uiVjLa* Uj>4ls £_« ij-xU-i^HI *ixi ^ 

„ L jj » ib. j ^xu y e-ULdi ^aj I JSA j 

^i JI>J V <2aaJI ilAj jSJ .^LIAAJI 

JlwS ^ »Uxll JaL «,o>*UJ! » SjjJua 
j* CiLIjaaJI qa ^ 3III I JA jl^-il 
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Lfl Sjrt^o CiLjk* j-j *uk I jjit U 









L 




V 



■ !■■ 










jUfcU >lL-&! J*ll 

tf ^_ _ QflivuJ jixu iiuiLJI ^ii ( u*..iaj JL^JI I ja ^i *'j*i ^k alii j*aJI £a J*al jiH 

i ^u 4^3 .aui^i j) oi>^ sfjwjni ouiii ,>us ,>ui &i > di-i oUijjiaJi 

.1 -uju juivi ,>> J-aUUI uiU* />• J1U ^It J >xilJ iiytUI i^LJI *u<ai!l S*lj3 ^u 















Jj5«T 



■ jWiii tiTi i l 



^i) 



» ££L WuJi JU«Vi 



p^ ja jjiiljJi ^Jil Josephine «o*»j>*» 

^ i|];j ^ ^it J^aaJI BoMenose fel$}M ^ 

4*1 ^ jil .tttiM 25 (y> «il£«JI Ifi jiU ^k Ju^i 

Ronald J. Schusterman „ jUjluuiw .£ jJIj«. 



I A 













couirresv'HOM scrtUsitswAN uwepwmi ■■•umh\ 











I j^ii Dennis Wright «a}lj ^o^ujjh &^u aa&U 
^i .ni^iJI uibV^JtaJ ttjlaLLIjrt <bV# J^iJI £« 

J^o *Uiiu Bigul « filSuJ ttfcji Uoj£ 

i^tjp J AjI^xIj f oil dJj ^ Vjj 
4Abul jjJu ^k *bl l^aj jU^Jl 

lift.) ; h O*Ijw J^J <<Ui ^5 ^k VJj 
















a*V ^ijy j»-iiall Harrison Forbes n^jjs d>**}j^» ^ 

.PJ ,<tfLa. yj» jL^II «ul$ £« ijoa^ <U&*u fr ulil^aJI jjw'jj 
Ul ,»j211 «GjJlj l^ oiab 5^> js ^i Rottweiler d^jijjn 

^j Jflil j y^Li ^*jSu ft\ oil* aij d ; ai jl ujjj 1( ^ 45 ^JUI 
^ ^« jts ^Slij J^U j^x^i ,PVj jAj .tg* *ifli o> js 

jiij ^j^ J^- 9 ^ "ii« j* 1 ^ 1 *jA»» : «t)*^jy» Ji^ ' u ^* ■ """".' 

J iJifcLuAll 4J&4J «iAl>A J* > ^* 1 ^ ^ M d^^*- 1 Qjk> j£*-> 
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; CAROL HA K£R • NAT f- 1 lBH,^ r (notofct: ARLENS ' ■ WE tALI-X. IMAOF 

.iVAta: . -' ,MPU?Ot5PATrf(!T.fllMHfcRAN0MUM6AHI 

«j iWKrHBAl^STt" 
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\j\j» ^ik ojli JI>uJI £> y1 yj-^ j 1 *-"* 11 Jl**»Vl jls lal 
« juiJl » ^Jl <U*uJU uiCid V JbJl u 1 g^ljll y*i , J** j*1 1 jljfi j 

43jjl U to .tffrjM f«iiljj tfiil 05^ c^M ^M? 'M 1 Alex 

<y^jl ,^11 ^it ^, , rt > i^i.ii Irene Pepperberg «%j*jm uaji\» 
cu*»j Uik Harvard «jjtijU»3 Brandeis «Jja>Ijj» j^**^ 
aaij gU&Sri jyJU yxiil .«yufclt» jiUl oUaiJU £uio JoW, 
oLa*JI u jJ U» :Afiti l*Jlj«i <Uk jjSSJ fjw&b'&ij $j#b 

4iiij <uk Suitj JjS y* l4Jl>« tfi* uld ,» jts hc piJt» yil 

:Jli Uoit Jibli. &l*j UfUofil jaju Ij&ft^ .I4II j« jji3 yl ^ 

„ juijl,, oisj .So* dj*. JI>JI c> cwtelj (( ^1» aklfi 

.Jab*?!* 1+jLJ Ua !«&«&*» !&B Sy JS ^ Ujjiu 
nUuJI I4JI \lux*» :£Jj15 i-uUll «yJjjU Ju-sj klfdl ^ 
pj^JU *>£*» tfill JI>Jl ja to jlS .«tiLuaJI yjl U . ^ijJI 















■ 










?JjLuJl o Ijf j&BL*jf&kjpM jliib yl Jj*E JA 

ijjaJi Carol Trimmel^j*}^ Jjjis» «u oatf u to 
£» Ohio ,<$jUji» «V^j Dublin «yLj» ajjaa ,> 
.Silverback ^l 'Jjai\ di ibjyJi Mac «JU» 

obbj^JI y* £yU to' £* 4?jl ^LiiiU, ^ u 'l £-j 

j»lt il« CuUtl a ^jj » yl VI .y^U I 04*3 liij ollaL 

yl j*j> iiba* y l( dU» £* **>" J* j^ 1 tL ^ 2004 

I4J (UjImJI Ifil^Uj J^-a. ColumbUS ZOO «(jujAa$ljS» 
^Jl tuuSJI ji "ii^kJl jjAflJl iaJU^j y^l^L" c**Ulj 

iiUI yuiu 0«y I Jljk 4JU Jj 

.lfi^*a Jljul jit 5joill . tt JU» w ' -' i S^ 

ifiijj ^ ^ «^ji» luiij a»>ii (^h U»i* 

^Jl „JU„ «^>i U>.U .J^jU I Jjx^f l^Jb. ^ 
^j M(D UJI ^j ^V, W& fui-JI Jj^il 
j^u <Gli j-aiill ^il ^ U1U UpSj udU» yls Ijl 







a ~ 
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V yill Shanthi «^LJi„ 
^ ,Vl j> <uL-aS 4i«j t^jJI 





Karen Pryor vj#j* 

■ 

i_>V>i Watertown 

fUil iiSj^V' Massachusetts 

ililio UsliaJI OUjj fj$£" 

J3J La j^Ai l^il^b^A ^J 
IfiljBi tfjiaJ jj^a. j-Jj 

. j^ttll aU ^k JMJL L4SU4I 

*La,Lu -i J&aJJLi ritln'imnj 

.&Luil til ifljj^JI 
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CJ 
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c^ 
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V*--fcTl 



sLajjaaJI Bonobo (( w ^j ajjl n 
\Aj&$ Panbanisha «L£uJlub» 

i.V^ Atlanta «lfcttla1» ^i 
^LiutfU Georgia aU^apij 

IfljLu Lajoj : Harry Potter 
Bill Fields ..jJJ J*., ^JUJI 

djjS Mari k^jLoii culsj 
J-iij Orangutan »jUJI jUil 

* j^^lb £uL hjx* 3F# iiV 



•w 



Mr B 
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I /** in uli 
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.jiJUUI ^ skateboard 

.ULi.li.-» 11 JJiL^xo rrr-»"ii.i-i 

jjUu . jla 2.5 *uijtj jia 9.5 

^Jl .brakes jjliiji Jji-sjjj 
friliuVb JliilVi 4ul£»i uJU 
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•VM 
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1>U. 



'J I 
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hotot^^ 



*w 



clJLjjjj 




li.^ *Ui*JI jaI £jJ 1914^1* ^a 

^ .W}-*} j^J fafi J>" ^* 
92 jjuj .,,!jjliS«il» 4fa> JU-UI jaj 

iUU^I ^k j^ixJI pi L*. 229^ ULt 

&hti Oil* Aj/Vl 4*A*jfl j' -»4^?J 

. JUwV I ja-o JUi jja| ^j ojfla 



»": 






u*]$ ^i -Brandy 
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